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INTRODUCTION. 


In bringing my Monograph on the AstEroipra and Oruivrorpea to a close a few 
words of explanation appear to be necessary in order to avoid any misconception as 


to the cause that has occasioned delay in the completion of the work. 


When I had assembled for the first time all the materials I had collected for the 
volume I found, much to my regret, that the specimens were fewer and more frag- 
mentary than I anticipated, and that it was impossible to carry out the description of 
the families in a manner similar to the one I had adopted in the HcuinorzEa. I 
therefore determined to figure and describe all the species that I had collected and wait 
for the discovery of others in public and private collections which I had not at that 
period been able to inspect. The part containing the AsTrrorpEA appeared in 18638, 
and the part on the OpHiurorpEa in 1866. Since then I have made diligent search 
among all collections that were likely to contain Jurassic Echinoderms, and after many a 
hunt I have only succeeded in obtaining two additional species from these sources, and 


finding a much better specimen of an important Yorkshire species, Astropecten rectus, 


of which I have given a good figure. 


In the usual progress of discovery by waiting patiently for new things sometimes 
a few specimens are met with, and I am happy to say that my patience has been 
rewarded. Among the GontasTeRID& a very fine specimen of Sfel/aster was collected 
by my friend Samuel Sharp, Esq., F.G.S., from the ironstone beds of Inferior Oolite 
near Northampton, certainly one of the finest fossil Star-fishes which the Inferior Oolite 
has hitherto yielded up. An allied species was soon afterwards discovered in the 


* Calcaire a Entroques,”’ a bed of the same age, at Macon (France). 


; 
R 
4) 
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Among the family Urastertp# a small specimen belonging to the genus Uraster 


has been found in the Forest Marble of Wilts, of which I have given figures. 


The OpniurorpEa have been quite as scarce as the true Star-fishes. The “ Avicula 
contorta beds,’ Upper Trias, at Hildesheim, were found to contain specimens of 
Ophiolepis Dames, Wr., a species which I first described from specimens sent for 
my determination from the Berlin Museum by Dr. Dames. These notes were subse- 
quently translated and inserted in ‘ Der Zeitschrift der Deutschen geologischen Gesell- 
schaft,’ Jahrgang, 1874, with an excellent figure of the species. A few months later the 
same Brittle-Star was collected from the black shales belonging to the Bone-bed series at 
Westbury-on-Severn, and soon afterwards similar black shales above the Bone-bed near 


Leicester yielded remains of the same species. 


After my additional plate had been printed, and the last sheet of this volume been 
twice revised, I received, on the 3rd inst., from my friend Professor Buckman, F.G.S., 
of Bradford Abbas, for description in the ‘ Proceedings of the Dorset Naturalist Field 
Club,’ a specimen which he had collected from the Calciferous Grit at Sandsfoot Castle, 
near Weymouth. ‘This appears to me to be a new Ophiurella from our Corallian strata, 


and I have had it drawn on wood and inserted in its natural place in the text. 


I have grouped the AsrrrompEa into four families—I. Urasteripa; II. Tropt- 
DASTERIDZ; III. GontasteRIpZ; and IV. Astroprctinip#z. Of these, Urastrerips# 


and 'TRopIDASTERID# (not defined in the text) may receive the following diagnosis :— 


The Urasteripz, Wright, have a stellate, five-rayed body ; the rays are round or 
angular and abundantly covered with spines. ‘The ambulacral areas are lanceolate and 
bordered by several rows of spines, and the upper surface of the disk and rays provided 
with short, blunt, and thorn-like spines ; in some species they are sparsely distributed in 
single rows, or in others closely set together in a linear arrangement on the disk rays. 
The interspinous tegumentary is naked and perforated with pores for respiration; there 
are four rows of pores for the passage of the tubular feet, so that the pores have a 
quadriserial arrangement in the avenues. The pedicellaria are supported upon soft 
stems, and the opening of the vent is dorsal and excentral. This family ranges from the 


Lias seas down into those of our own time, with so little variation in anatomical 
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structure that the closest scrutiny only detects the slightest specific modification between 


the Urasters of the Lias and those from our shores. 


The Tropipasteripz, Wright, have a stellate body with short rays and variable as 
to numbers. The upper surface is covered with solitary or fasciculated spines, 
arranged in regular order. ‘The ambulacral areas are bordered by fasciculi of spines 
disposed in rows more or less numerous. ‘There are two rows of pores for the passage 
of the tubular feet, by which they are distinguished from the URastgrrpa, in which they 
are quadriserial. The vent is dorsal and excentral in the So/asters. This family ranges 
from the Lias seas to those of our day. The Tropidasters lived in the Lias period, and 


the Solasters have lived on from the Lower Jurassic times into the present time. 


The AsTEROIDEA are very well represented by eight genera, and twenty-three species 
in English Jurassic strata, and the anatomy of these skeletons has been fairly made out 


in these native fossil forms. 
‘The OpuurorpEa are grouped into two families, the OpHiuripa# and AsTEROPHYDIZ. 


The Opniurip# contain five genera that have representatives in our Jurassic strata. 
The structure of the body-disk in this family is so delicate and fragile, and consequently 
more or less injured or utterly destroyed in the fossil state, that its structure is made out 
with great difficulty, and often with much uncertainty. Should better specimens be 
discovered hereafter with their anatomical characters better preserved, then our errors, if 
any, can be corrected. With the materials at my disposal I have been scrupulously 
careful, with the aid of the lens and the microscope, to submit all these parts to a most 
minute inspection ; still we cannot revive traces of organic structure when they are 
hopelessly effaced, therefore some of my diagnoses of genera and species are neither as 
complete or precise as I should have wished them to be from causes which I was unable 


to control. 


My most kind and considerate friend, our worthy secretary, the Rev. Thos. Wiltshire, 
F.G.S., knowing how much my time is occupied with public duties, has generously 
prepared a summary and analysis of the families and genera of the Hcninoipza, 
AsTEROIDEA, and OpnriurorpeEa, described in the two volumes of the ‘ Oolitic Echino- 


dermata.’ This important addition to my work will be very useful to students, as it 
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brings together in a condensed form the heads of information dispersed through the two 
volumes. ‘The nomenclature of the text has been preserved, and the range of the species 
in time carefully noted. My friend has likewise added—/rst, a tabular list of the 
genera, with their ranges in geological time; secondly, a list of the genera and 
species described in Volumes I and II; and ¢hzrdly, an Index to Volume II. I have no 
doubt these valuable additions to the practical worth of the volumes will be as much 
appreciated by my readers as they are by their author, who tenders his very best thanks 
and warmest acknowledgments to his old and much valued friend for this kind and 


unsolicited contribution to his work. 


THOMAS WRIGHT, M.D., F.R.S. 


4, Sr. Maregaret’s Trrracr, CHELTENHAM; 
15th March, 1880. 
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Forest Marble, near Wollaston, I find the lateral plates pass round and apparently grasp 
the sides of the arms in a very distinct hook-like fashion. From the free border of these 
lateral plates several short thorn-like spines project obliquely outwards ; between the central 
and lateral plates two rows of apertures are formed by the mode these elements of the 
rays are articulated together; the arms are round, from three to four times the 
length of the diameter of the body, and taper very gently from the disk to their termina- 
tion. Since my plates were drawn I have seen a slab, collected from the Forest 
Marble, near Weymouth, by my late friend the Rev, S. Cooke, F.G.S., on which two 
specimens of this species are exposed lying on their under side and exposing the upper 
surface of the disk and arms. ‘The disk is composed of ten radial-plates, united in pairs, 
and forming five heart-shaped shields, which cover the arms; between them the disk is 
depressed and undulated at the circumference. On its upper surface several thin small 
scales are arranged in an imbricated manner and form aradiate pattern towards the centre. 
The upper plates of the arms consist of two halves united by suture in the middle line; 
with the lateral plates they curve obliquely outwards clasping round the rays, and 
terminate beneath the ventral plate, as shown in fig. 3 6 and fig. 4. 

Tn fig. 3 @ the under surface of the disk and arms of this species is shown of the 
natural size. Fig. 3 6 is the same specimen, magnified three and a half diameters, and in 
fig. 4 I have shown a portion of one of the arms with the spines articulated to the free 
margin of the plates, and magnified six diameters. 

Affinities and Differences.—This Brittle-star resembles Ophiolepis Murravii. It is 
altogether a more slender form, with a proportionately wider disk having larger and more 
awl-shaped arms. In the structure of the ray-plates there is likewise a very important 
difference, O. Murravii having the encircling plates on the lateral parts of the rays, with 
a total absence of the chain-like structure which distinguishes O. Griesbachit. 

Locality and Stratigraphical Position.—This Ophiurella was first discovered by the 
late Rev. W. Griesbach in the beds of Forest Marble, near Wollaston, who generously 
supplied me with several good specimens, one of which I have figured with details. 

I have a fair specimen from the Great Oolite of the Windrush Quarries, near 
Sherborne, Gloucestershire, in a rock similar to that which yielded Solaster Moretont, 
Forb., so that both these extinct Sea-stars lived together in the same ocean. 

My late friend, Rev. S. Cooke, F.G.S., collected several thin slabs of Forest Marble, 
near Weymouth, on which many beautiful specimens of this species lie in bold relief, 
and these specimens have enabled me to make out the structure of the upper surface of 
the disk and rays: all the other specimens which I had previously examined displayed 
only the ventral aspect of this Ophiurella; which appears to be limited to the upper 
portion of the Lower Oolitic Formation, as no evidence of its existence has been 
found in the Murchisone, Sowerbyi, and Parkinsoni zones, which faithfully represent the 
three divisions of the Inferior Oolite in the English, French, and German Jurassic 


strata. 
Qi 
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The fact of its limitation to the upper portion of the Lower Oolites is another 
illustration of a former remark that a great break appears to have taken place in the 


forms of life which prevailed in the upper, when compared with those which existed in 
the lower portion of the Inferior Oolitic series. 


OPHIURELLA NEREIDA, Wright, n. sp. Woodcut figs. 39, 40. 
Disk small, irregularly pentalobed, each lobe consisting of a shield-like elevation 


Fie. 39. Fig. 40. 
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formed by the radial plates, which are covered by a tegumentary membrane closely 
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studded over with small granules; the interlobular integument is entirely absent, 
having apparently, if it ever existed, been destroyed in the process of fossilisation. 

The arms, five in number, are long, four times the length of the diameter of the disk. 
They do not taper much between the disk and their termination, and consist of imnume- 
rable highly moveable rings, composed of—lIst, a centro-dorsal plate, which with its 
fellows form a long, smooth, convex, continuous chain, flattened at summit, and 
laid along the middle of the rays ; 2nd, of lateral plates which bend downwards, clasping 
closely the sides of the arms; each of these lateral plates carries a small tubercle, on 
which stout thorn-like spines are articulated by a kind of ball-and-socket joint; 3rd, 
the ventral plates, which close in the ray below, are very much concealed ; and carry 
many short stout spines. One of the spiniferous arms of this Op/curella, as it lies on 
the slab of Calcareous Grit before me, resembles a marine worm, the WVerezs nuntia, and 
hence the origin of the specific name I have ventured to give this new Brittle-star. The 
arms are very much bent and curled, so that this species may be said to have had highly 
moveable arms. 

Dimensions.—Diameter of the disk six tenths of an inch; length of an arm two 
inches and six tenths of an inch. ‘This is less than they were in the living state, as none 
of the arms are preserved up to their terminations. 

Affinities and Differences—The fragmentary condition of the disk prevents any 
definite conclusions as to the true generic position of this form, but it agrees with 
Ophiurella closer than any other. It has the small disk with the upper and under 
surfaces covered with fine granules ; the arms long, compressed, and flattened, the 
lateral and ventral plates carrying spines, which are specially jointed to the lateral pieces. 
In all these essential generic characters it agrees with Ophiurella. I know of no figured 
species from the Corallian rocks that resembles our Brittle-star. The only form that 
occurs to my mind is Ophiurella bispinosa, d’Orbig., which has only been named, but 
was neither described nor figured by the author. Our species is so widely different from 
all the other described forms that there can be no confusion with them. 

Locality and Stratigraphical Position—This Brittle-star was obtaimed from the 
Calciferous Grit at Sandsfoot Castle, Weymouth, by Professor Buckman, F'.G.S., who 
kindly sent it to me for a descriptive note of the species to be inserted in the ‘ Pro- 
ceedings ’ of the Dorset Natural History and Antiquarian Field Club. The figure was 
drawn twice the natural size by Mr. Gawan, and has been engraved by Mr. H. P. Wood- 
ward. ‘The spines on the lateral plates are not so well shown in the figures as I could 
have wished, as these spines form a very conspicuous feature in some parts of the rays. 
Fig. 40 represents Ophiurella nereida as it lies on the slab, magnified twice the natural 
size; and Fig. 39 is a portion of one of the rays still more highly magnified to show the 
arrangement and form of the dorsal and lateral plates of the arms. The specimen 
belongs to Professor Buckman’s collection. 
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Genus—Amputiura, Porbes, 1844. 


Discal body orbicular, having its upper surface covered with small, smooth plates, 
the six central plates forming a rosette. The simple scaly rays arising from the 
centre of the disk are provided with lateral subcarinated plates, carrying from 5—12 
simple lanceolate spmes. Ambulacral papillae either absent, single, or double. In 
Amphiura tenera the disk is small and not lobed, the short delicate arms are surrounded 
with triradiate spines; the radial plates are small, the ventral plates pentagonal, and 
both are naked. 


Ampuiura Prartit, Forbes. Pl. XVIII, figs. 1 a—d, 2. 


Amputura Prarrit, Forbes. Proceed. Geol. Soc., vol. iv, p. 233, 1844. 


Disk with a few smooth imbricated scales on the intermediate plates beneath. 
Arms in small specimen nearly six times as long as the diameter of the disk ; slender 
and flexible, and not tapering much. ‘The inferior ray-scales are quadrangular, 
with oblique sides. Hach lateral ray-plate bears a row of slender, conical, diverging, 
smooth spines, which are about as long as the breadth of the ray, and there is also a very 
small spine at the inferior angle of each. 

Dimensions.—Fig. 1. Diameter of the disk unknown ; length of the rays from the 
peristome to the apex one inch and three tenths. Fig. 2. Disk small, rays six times as 
long as the diameter of the body. 

Description.—This rare Ophiurid presents only the under surface of the animal, 
the disk, which was probably soft or cartilaginous, having disappeared, though its limits 
are well marked by the forms of the ossicula composing the bases of the arms which were 
inserted into it. There are traces of a few smooth imbricated scales on the intermediate 
plates beneath. The smaller specimen coiled up on a slab (fig. 2, natural size) shows how 
small the discal body was in proportion to the length of the arms, which were at least six 
times as long as the diameter of the disk. The under side of the arms is composed of a 
central plate of hexagonal shape, with an ambulacral hole on each side (fig. 1 a, 4, ¢, d). 
The lateral plates are imbricated and their free border is provided with five or six stiff 
thorn-like spines (fig. 1 4, c, d), in which the structure of the arm is satisfactorily shown. 
The foramina between the central and lateral plates are well seen in these figures. The 
small specimen (fig. 2) does not exhibit much of its structure, and we are at present 
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ignorant of the anatomy of the upper surface of the disk and rays. I have not seen any 
other example of this rare form than the one I have figured, which belongs to the 
British Museum. Fig. 1 @ shows the under surface of the natural size ; fig. 1 4, c, andd, 
are portions of the rays magnified four times to exhibit details of structure. Fig. 2 isa 
small specimen of the same species coiled up on a slab. 

Stratigraphical position.—This curious Brittle-star was discovered by the late Mr. 
Pratt, F.G.S.,in the Oxford Clay, and presents most of the characters of the genus 
Amphiura (‘ Linnean Transactions,’ vol. xix, part 1, p. 150), to which it was referred by 
the late Professor Edward Forbes, F.R.S., in his notice of the species, in the ‘ Proceedings 
of the Geological Society,’ vol. iv, p. 233. 
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ADDENDA. 


Species of the Genus Opniozpis. 
A. Spectes from the Inferior Oolite. 
Opnioteris Lecxensyl, Wright, n. sp. Pl. XIX, fig. 3 a, 6. 


Disk small, covered with ten pear-shaped radial scales, arranged in pairs at the 
base of the rays. ‘The converging apices of the scales appear to have left a small 
space in the centre of the disk, the integument of which is absent. Arms moderately 
long, and stoutly built of rings of imbricated scales, arranged in a chain-shaped style of 
grouping ; the lower surface of the arm-scales have a supplementary piece inserted at 
the heart-shaped angle formed at the junction of the lateral scales of each arm along the 
mesial line. Arms tapering very gently towards the termination. 

Dimensions. —Diameter of the disk four tenths of an inch; length of the rays one 
inch and three tenths. 

Description.—This beautiful little Brittle-star was collected by the late Peter Cullen 
from the Grey Limestone near Scarborough. It was kindly communicated to me by 
my old much-esteemed friend the late lamented John Leckenby, Esq., F.G.S., to whose 
memory I dedicate the species. As the Leckenby collection now forms part of the 
Woodwardian Museum, Cambridge, the type-specimens will be found there. The 
example before me is rather smaller than the type figured in Pl. XIX, fig 3 a, 6, of the 
natural size. 

The small disk was covered above with ten radial, pear-shaped scales, grouped in 
pairs, and placed over the base of the rays. They must have covered the greater portion 
of the disk ; unfortunately the central part is absent, and the only other specimen which 
I possess lies upon its upper surface, and displays only the under side. 

The rays were flat, moderately long, flexed, and tapering very gently from their discal 
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to their terminal end. They were stoutly built of rings of imbricated scales, which are 
neatly arranged so as to form a chain-like structure (fig. 3 @), each upper segment 
being made up of two halves united along the middle line, as shown in fig. 3 4. The 
under segment is formed likewise of two pear-shaped, obliquely-twisted scales, which at 
their junction in the mesial line have a small supplementary scale inserted between the 
round terminations of the lateral pieces. The rays appear to have been much flexed, as 
all the arms are bent (fig. 3 a) in different directions in the smaller specimen on a slab 
of Grey Limestone now before me. 

Affinities and Differences —Ophiolepis Leckenbyi, Wr., differs much from Ophiolepis 
Murravii, Wr. The disk is smaller, and the arms longer and more slender, and thus 
this species is easily distinguished from the Lias forms. 

Locality and Stratigraphical Position —The two specimens of this Brittle-star were 
collected from the Grey Limestone near Scarborough, which represents the middle zone 
(Stephanoceras Humphriesianum) of the Inferior Oolite. These little radiates appear to 
be rare, as I have seen no other examples of them in any other local collection. 


B. Species from the Upper Triassic. 


Opnioneris Damesu. Wright,n. sp. Pl. XXI, figs. 4 and 5. 


OpnioLteriIs Damesil, Wright. Zeitschrift der Deutschen geologischen Gesellschaft, 
pl. xxix, figs. 5 a, 6, p. 821, Jahrgang 1874. 


Body-disk small, upper surface convex and undulated, rays long, cylindrical, 
four times the length of the diameter of the disk; dorsal shields of rays smooth, 
semicircular ; ventral shields form a double chain of round prominent joints, which 
extend from the mouth-opening to the end of the rays. 

Dimensions.—Diameter of the disk one quarter of an inch. Length of the rays one 
inch. 

Description.—This beautiful little Brittle-Star belongs to the genus Ophiolepis. The 
upper surface of the discal body is convex and undulated, being elevated at the points in 
the circumference where the rays proceed outwards, and depressed and concave between 
the inter-radial elevations. The round slender rays end in very fine points, The upper 
surface of the discal body is covered with small delicate scales. The rays have semi- 
circular shields on their upper surface, and on the under side a double row of articulated 
segments, which extend from the mouth to the end of the rays. 

This Ophiolepis resembles Ophiolepis Murravii, Forbes, from the Marlstone of York- 
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shire, but differs from it by the greater proportional length of the rays and more slender 
structure of the same; from O. Ramsayi, Wr., by the absence of the thorny processes 
which project from the free angles of the lateral shields. 

Stratigraphical Position —This Brittle-star was first discovered by Professor H. 
Roemer between the upper and lower Bone-bed breccias, near Hildesheim, with other 
fossils belonging to the Avicula contorta beds. Several of these specimens were sent 
to me for examination and description by Dr. Dames, of Berlin, and my notes on the 
same were afterwards published, with good figures, in the ‘ Zeitschrift der Deutschen 
geologischen Gesellschaft’? for 1874. 

A few months after I returned the Ophiolepis to Dr. Dames at Berlin, several 
specimens were submitted to me which had been collected from the Avicula contorta 
beds at Garden Cliff, on the Severn, from the dark shales above the Bone-bed. 1 had no 
difficulty in making out the identity of this species with the one I had so recently 
described from Hildesheim, and I brought the facts before the Cotteswold Naturalists’ 
Club at one of the regular meetings of the Society, anent the discovery of this little 
Brittle-star in beds of the same age, and at points so far remote from each other as 
Westbury on the Severn, and Hildesheim in Northern Germany. Very soon after this I 
was informed that the same Ophiolepis had been collected in the black shales above the 
Bone-bed, near Leicester. These three discoveries of this Brittle Sea-star, in beds which 
had never previously yielded any remains of Echinoderms, made quite an epoch in the 
history of the Avicula contorta series, inasmuch as a doubt had been entertained as to the 
nature of the conditions under which the Avicula contorta series had been deposited : 
many of the fossils were small dwarfed individuals which it was conjectured might have 
lived under lacustrine conditions. The discovery of a true marine radiate in these shales 
afforded, therefore, positive proof of the conditions under which the Bone-bed breccia 
and its overlying shales had been formed, and recalled to my mind the important observa- 
tion my late colleague, Professor Edward Forbes, F.R.S., had made on first seeing the 
Avicula contorta and White Lias beds at Lyme Regis: writing to Professor Ramsay, 
F.R.S., in 1847, he said : 

“ My visit to Lyme gave me a thoroughly clear idea of the Lias, and the succession 
of its fossils, which I much wanted. I now can picture to myself all the events of its 
formation. At the base of it I saw the so-called White Lias, which, so far as I have seen, 
seems to me to be essentially different from the Lias, and possibly the terminating strata 
of the Triassic series. I broached a notion to Sir Henry De la Beche, from what I saw, 
that the red marls were formed in a great salt inland sea (a sort of Aralo-Caspian), during 
the last state of which the White Lias was formed, that the bed was then either elevated 
and converted into land, or depressed and turned into a part of the ocean, when the 
Liassic fauna came in. This notion is not merely hypothetical; the fossils of the White 
Lias (very few in species) suggested the idea; they are curiously representative of the 
existing Caspian fauna. Such a state of things would account for the general and hitherto 
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almost unaccountable unfossiliferous character of the Trias in our area, and for the extinc- 
tion of the last traces of the paleozoic fauna.” 


In connection with the subject of the British fossil forms of the Ophiuride described 
in this Monograph, attention may be drawn to the peculiarities of structure presented by 
the anatomy of the living Astrophiura permira. Mr. W. Percy Sladen,’ F.L.S., states 
that with regard to the latter. 

1. The combination of Ophiuroid disk- and arm-structure within a pentagonal Asteroid 
form of body. 

2. The character of the ambulacral system is Asteroid: the divisional plates not 
only being homologous with, but resembling in the manner of their disposition, the 
ambulacral plates of Asteroidea; at the same time furnishing a highly suggestive repre- 
sentation of their phylogenetic development. 

3. The rudimentary structure of the mouth-armature is more Asteroid than Ophiuroid 
in general facies. Absence of teeth, jaw-plates, and jaws. 

4. An extension of the peritoneal cavity to the extremity of the functional portion 
of the rays, that is to say, to the margin of the pentagonal body. 

5. The condition and aborted character of that portion of the brachial series which 
is prolonged beyond the body-disk is extremely rudimentary. 

6. The continuity of the tentacular pore-system is limited to the disk only. 

The above characters, as Mr. Sladen points out, are clearly sufficient to stamp the 
peculiarity of this extraordinary Echinoderm ; and, whilst excluding it from any known 
group of genera by their remarkable nature and by the aberrant departure they present 
from all previous types, are such as would seem to necessitate the relegation of the form 
to a family apart by itself. 

To speak definitely, he adds, as to the exact position of intermediacy which the organism 
holds between the Asteroidea and Ophiuroidea would obviously be premature, without a 
more detailed examination of the internal anatomy than the present specimen in its dry 
condition will permit, as well as some knowledge of the life-history of the form. It may, 
however, be safely affirmed, without overstepping the bounds of due caution, that Astro- 
phiuria bridges further over, from the Ophiuroid side, the differences which have separated 
the two orders, than any previously described Starfish or Brittle-star. 

1 «Memoir of Edward Forbes, F.R.S.,’ by Dr. Wilson and Prof, Geikie, p. 418. 

2 “On Astrophiura permira, an Echinoderm-form intermediate between Ophiuroidea and Asteroidea,”’ 
by W. Percy Sladen, F.L.S., F.G.8. Received June 18th, 1878. Communicated by Professor Duncan, 
F.R.S. ‘Proc. Roy. Soc.,’ 20th June, 1878. 
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ADDITIONAL GENERA OF THE FamtLy GoNIASTERIDZ. 


Genus—STHLLASTER, Gray, 1841. 


Body nearly pentagonal, flat on both sides, with two wide rows of large granulated 
marginal plates, both of which contribute to the formation of the high border. Each 
ventral marginal plate carries a suspended spine. Both surfaces of the disk are covered 
with granulated plates; vent subcentral. The ambulacra are narrow and the suckers 
biserial. 

The genus Gonzaster was proposed by Professor Agassiz, in his ‘ Prodrome,’ to include 
Starfishes with a large pentagonal body, having the margin bordered by a series of wide 
thick plates or tesserae, superimposed in pairs, and which support spines, granules, &c. 
The upper and under surface of the disk is covered with small polygonal plates, set closely 
together like a mosaic, and fitted into this marginal framework ; the surface of the 
ossicles is smooth or covered with granulations. The ambulacral furrows are narrow, 
with two rows of pedal suckers therein; the vent opens near the dorsal surface, and the 
mouth-opening is slit-like and pentagonal. 

- Miller and Troschel, in their ‘System der Asteriden,’ suppressed the genus Goniaster, 
and instead thereof erected the genus Astrogonium, adding also their new genus Gonio- 
discus and Gray’s Stellaster. 

The diagnostic characters of these groups were chiefly obtained from the structure 
of the marginal plates and their appendages, the figure and arrangement of the discal 
plates, and the form and development of the rays, and may be thus described : 

1. Astrogonium.—Marginal plates large and smooth towards the centre, their inner 
border encircled by granules. 

2. Goniodiscus.—Marginal plates having the entire upper surface covered with close- 
set granulations. 

3. Stellaster.—Marginal plates granulated, the ventral segment supporting a pendant 
spine, the rays elongated and tapering to a lanceolate extremity. 

Many of these characters are absent in fossil Goniasteride, and are, therefore, value- 
less for paleeontological purposes ; for this reason I have retained— 

(a) The genus Goniaster for the large pentagonal short-rayed forms, and 

(s) The genus S/e//aster for those with a smaller disk and more elongated rays. 

This division must be considered merely provisional until we become better 
acquainted with the comparative anatomy of extinct forms. 


The very fine fossil discovered by my friend Samuel Sharp, Esq., F.G.S., in the 
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Ironstone beds of the Inferior Oolite near Northampton, appears to belong to 
the group Sfellaster, in consequence of the smallness of the disk and the length 
and development of the rays. The absence of pendant spines or any indication of 
their presence warns us, however, to be cautious in drawing hasty conclusions ‘as 
to the true generic position of this Starfish, seeing that the presence of this kind of 
spine is considered to be diagnostic of living Stellasters. Whether this fossil ever 
possessed such a spine or not the mould does not enable me to make any positive 
statement about. 


STELLASTER SHarpil, Wright, n. sp. Pl. XX. 


Body pentagonal, sides arched, rays much elongated and tapering to a narrow 
extremity ; marginal plates thick, surface of the same finely granulated, Under surface 
of the disk covered with small, close-set, polygonal ossicles, having had apparently 
a very granular surface. The circumference of each ray surrounded by sixty pairs of 
marginal plates, which extend from the centre of the arch of one interradial space to the 
same point of the adjoining area. Ambulacral channels narrow, oral opening large. 

Dimensions.—Diameter of the disk two inches from the centre of one areal arch to 
the same point on the opposite one; from ray point to ray point six inches, depth of the 
border at the centre of the arch three tenths of an inch. 

Description.—This remarkable fossil is entirely a mould in Ironstone, none of the 
ossicles having been preserved ; but the sharp impressions of their forms and sculpture 
impressed on the Ironstone reveal a tolerably correct idea of the anatomy of the plates. 

The Starfish rests upon its upper surface, which is firmly imbedded in the matrix, so 
that the size, shape, and character of the dorsal ossicles still remain to be discovered. 

Those on the under side of the disk are nearly uniform in size, and are small, penta- 
gonal, and hexagonal. The granulations on the surface of these small bones appear to 
have been very large, whilst those on the marginal tesseree were very small. 

Affinities and Differences.—This species resembles Stel/aster Berthandi, from the 
‘Calcaire & Entroques, Macon ; it differs, however, from that form in being larger, and in 
having the interradial spaces more arched and the rays themselves much larger. But the 
marginal tesserze and discal ossicles are very much alike. 

The mould, however, does not give the character of the granulations. It differs from 
Goniaster obtusus, Wr., from the Inferior Oolite of Crickley, in having longer and more 
lanceolate rays, and from Goniaster Hamptonensis, Wr., from the Great Oolite of 
Minchinhampton, in the greater width of its tesserae, and length of its rays. 
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STELLASTER Bertuanpl, Wright, n. sp. Pl. XXI, fig. 2. 


Body pentagonal, sides with arches much flattened ; tesserae thick and narrow, 
thirty-six to forty pairs around the margin of one ray; under surface of the disk covered 
with small, close-set, equal-sized ossicles ; ambulacral channels wide ; dorsal discal ossicles 
absent. 

Observation.—Since Mr. Sharp’s specimen came into my hands for description a 
plaster-mould has been kindly communicated to me by Professor Berthand, of Macon, 
Saone-et-Loire, France. The original was collected from the ‘ Calcaire a Entroques,’ 
Macon. I mention it here, in connection with Stedlaster Sharpu, Wr., as showing that 
Goniaster was a type of the Asteriadze which prevailed during the first stage of the 
Jurassic period, as the three forms we now know are all specifically distinct, and belong to 
the lower division of the Oolitic series. 


Genus—URASTER, Agassiz, 1835. 


Uraster sPINIGER, Wright, in. sp. Pl. XXI, fig. 1. Woodcut, fig. 41. 


Rays five, short, broad, curved, and petaloidal; ambulacral areas wide; margins 
bordered by a series of small ossicles, which form beaded ridges on each side of the 
ambulacral spaces. Ossicles support numerous small, short, blunt spines, which lie 
in profusion on the sides of the rays, and similar spines appear to have clothed the 
dorsal surface, and are seen ‘“7z siti’? in the twisted portion of one of the rays, as 
depicted in the annexed figure. 

The disk small in proportion to the width of the rays and diameter of the Starfish. 

Dimensions.—Diameter of the disk one half inch; length of each ray one inch; 
breadth of a ray at its widest part four tenths of an inch. 

Description.—This Starfish was obtained from the Forest Marble, near Road, Wilts, 
where it was collected by Dr. H. F. Parsons. The specimen came into my hands in a 
very bad state, but by carefully backing it up with plaster of Paris I have been able to 
develop a considerable portion of its anatomy. The small ossicles which occupied the 
central portion of the ambulacral areas are absent, and there remains only the vacant 
spaces they at one time filled. The margins forming the boundaries of the areas are 
built up of a series of small ossicles, which are largest at the discal end, and diminish in 
size towards the termination of the rays. ‘They form a beaded structure of considerable 
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strength, which supported likewise a great number of small, stout, blunt spines, that 
appear to have passed round the sides of the rays and clothed the dorsal surface, as 
a few are seen 2m siti on the integument. This spinous condition of the tegumentary 
membrane has suggested the specific name given to this new form of Uraster. 

Affinities and Differences.—This Starfish differs so much from the other fossil species 
of the genus Uraster that it may possibly prove to be the type of a new genus, when 
more details are learned anent the anatomy of the skeleton by the discovery of new 
materials. In the mean time I have grouped it with the Urasters which it so closely 
resembles in its general characters, whilst it differs in others, as, for instance, the beaded 
ridge of ossicles which bound the ambulacral area. 

Locality and Stratigraphical Position—Uraster spiniger was collected from the 
shelly beds of the Forest Marble, near Road, Wilts. It appears to be rare, as I can find 
no record of any other Star-fish found in the fossiliferous beds of that locality. 

The annexed beautiful figure was drawn on wood by the late Mr. C. R. Bone, and 
engraved by Mr. Lee, for the ‘ Transactions of the Cotteswold Naturalists Field Club,’ 
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Fic. 41.—UrastTer SPINIGER, Wright. Magnified two diameters. 


to illustrate my notes on the specimen which I read at one of the meetings of the Club 
some time ago. I am indebted to my old kind friend, Dr. W. H. Paine, the worthy 
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Honorary Secretary of the Club, for permission to use the woodcut to illustrate my 
description of the species in this Monograph, for which I return Dr. Paine my very best 
thanks. The figure is drawn to scale twice the natural size and is reversed. 


AppITIONAL Notes oN GENERA BELONGING TO THE FAMILY 
AstRoPECcTINIDA, Miller and Troschel. 


ASTROPECTEN REcTUS. PI. XIX, fig. 1 a, 6. 


The specimen of this species, figured in Pl. XII, is only a horizontal section of the 
skeleton just as it was entombed in the Calecareous Grit. Since that plate was drawn | found 
in the collection of my late friend Mr. John Leckenby, F.G.S., a fragment which shows 
the structure of the marginal ossicles, and is now figured in Pl. XIX, so that we are able 
to make a tolerably perfect restoration of this fine Star-fish of the Corallian seas. Hach 
of the marginal plates appears to have carried a kind of socket, probably for the articu- 
lation of a spine, They all have rounded margins and a cancellated structure, so well 
depicted by my late able and accurate artist friend, Mr. C. R. Bone, in fig. 1 @ and 
fig. 1 6. 

Fig. 1, Plate XII, was drawn from a specimen in the collection of the Rev. T. 
Wiltshire, F'.G.S. 


Astropecten Hoopsri, Wright, n.sp. Pl. XXI, fig. 3 (p. 128). 


Fossin Asterta. JLoudon’s Mag. of Nat. Hist., voi. ii, p. 73, fig. 19, 1829. 


This beautiful Astropecten was found by the Rev. James Hooper, Rector of Stawell, at 
Horsington, Dorset, and a good sketch of the original fossil was communicated by 
W. H. R. N., Yeovil, 21st August, 1828, to Mr. Loudon’s ‘ Magazine of Natural 
History.’ “The Starfish was taken from a stratum of Cornbrash, and is a very perfect 
specimen. The sketch and the figure are the exact size of the original.” 

Many years ago, when my ‘Monograph on the Fossil Asteroidea’ was passing 
through the press, I made several inquiries about this specimen, which I failed to 
trace, as the figure at that time and since had been entirely overlooked. I have, 
therefore, had a copy made of the woodcut in Loudon’s Magazine, as it is the only Star- 
fish I know from the Cornbrash, and it is right that it should find a place among its 
congeners in this Monograph. 

Diagnosis—Rays five, short, acutely lanceolate; sides straight, intermediate angles 
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obtuse; marginal plates rounded, and diminishing gradually in size from the angle to 
the apex. Hach marginal plate appears to have supported on its upper surface a 
thorny spine, which projected obliquely backwards. 


On Tricnotaster, A New GENus oF SituRIAN ASTEROIDEA. 


On the 26th March, 1873, Dr. Grindrod, of Malvern, forwarded to me some Silurian 
fossils to examine and determine for him. 

On one of the slabs I discovered a remarkable little Starfish on a fragment of 
Wenlock Limestone from Dudley, forming a xew genus of the order AsteroipEa. 


Genus—TricuorasteR, Vright, 1873. 


Small Starfishes with a large disk, the structure and clothing of which are unknown, 
this part being absent. Rays numerous, short, lanceolate, and closely surrounding the 
disk in a stellate fashion, the border of each armed with small triangular dentiform spines ; 
from the extremity of each ray a stem-like multi-articulate process proceeds, equal in 
length to the ray itself. The outer rings of this process support slender-jointed lateral 
appendages, imparting a tuft-like character to the terminations of the rays. 


TRICHOTASTER PLUMIFORMIS, Wright, n. sp. 


Body oblong, rays ten, unequal, the side of each border surrounded with from eight 
to ten separate, sharp, triangular, dentiform spines. 

The terminal stem, consisting of eight joints, of which the four outer or last-formed 
support two slender, lateral, antennzeform processes ; the length of these diminish from the 
proximal to the distal pair, and produce by this arrangement a beautiful plume-lke 
structure at the termination of each ray. 

Dimensions.—Disk, greatest diameter four-tenths of an inch. Lesser diameter three 
tenths of an inch. Length of one ray, with its terminal plume-like process, three-tenths 
of an inch. 

Locality and Stratigraphical Position—Imbedded in hard grey Wenlock Limestone 
from Dudley. I have only seen the one specimen now described. 
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APPENDIX I. 


SUMMARY* OF THE BRITISH LIASSIC AND OOLITIC 
ECHINOIDEA, ASTEROIDEA, AND OPHIUROIDEA, 


Described in Volumes I and IT of the Oolitic Echinodermata. 


Order I—ECHINOIDEA, Wright (Vol. I, pp. 4, 6—16). 


Body-shell (¢es¢) spheroidal, oval, cordate, or depressed, without arms, furnished with 
a distinct mouth (oral opening), whose border (peristome) is sometimes simple, some- 
times lobed, always on the under side, and generally armed with five calcareous sets of 
plates (jaws). Anal opening variously situated on the upper or under side, or on the 
marginal border. Body enclosed in a shell (¢es¢), composed usually of twenty, sometimes 
of more than twenty (as in the family of the Paleozoic Perischoechinide), columns of 
calcareous plates, forming, in either case, ten areas. Five of the areas (ambulacral) 
containing each two rows of apertures (poriferous zones) for the passage (in the living 
state) of retractile suckers (ambulacral tubes). The other five areas (¢xterambulacral) 
destitute of sucker-pores. Ambulacral pores disposed in single pairs (wxgeminal), 
double (digeminal), or triple oblique (¢rigeminal). Ambulacral pore-columns (areas) 
sometimes continuous from the peristome to the sumimit (complete), sometimes confined 
to the upper surface of the test (¢xterrupted), or forming re-entering curves ( petaloid). 
Surface of test studded with tubercles (primary, secondary, and miliary), possessing 
spines of various forms and dimensions. Spines articulated on the rounded upper part 
of a tubercle (mamelon), which rises from a conical process (doss). Base of tubercle 
surrounded by a round, oval, smooth, excavated space (arcola or scrobicule). Summit of 
test marked by an apical disc, composed generally of five genital and five ocular plates, 
usually in contact and central. Cutaneous surface of shell, especially near the mouth, 
bearing small tripartite, pincer-like bodies (pedicellaria), placed on a short stalk, whose 
lower portion encloses a calcareous nucleus. Pedicellariz capable (in living state) of 
seizing small bodies and passing them from one to the other. Movement of the animal 
effected by the motion of the spines and the ambulacral tubes. 

The Ecurnorpera (including the Perischoechinide) range from the Silurian to the 
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recent period, and are represented in the British Liassic and Oolitic strata by nine families, 
twenty-one genera, and 120 species, and are divisible into two (A and B) sections, the 
EcHINOIDEA ENDocYCLICA and the EcHINOIDEA EXOCYCLICA. 


Section A—EKEchinoidea endocyclica, Wright (Vol. I, p. 17). 


Anal opening within the genital plates, always opposite the mouth. Jaws always 
present. 


The section contains five families: Cimartmp#, Hemiciparips, Drapemapa, 
Ecuinip#, and SaLenrap#, ranging from the Trias to the existing period. The five 
families are represented in the British Liassic and Oolitic strata, and give thirteen genera 
and eighty-two species. 


Famity I.—CIDARIDA, Wright (Vol. I, p. 23). 


Test thick, spheroidal, generally depressed at the upper and the under surfaces. 
Ambulacral areas narrow, usually undulating, and destitute of primary tubercles. Inter- 
ambulacral areas wide, carrying a few large primary perforated tubercles. Poriferous 
zones narrow, straight; pores generally unigeminal. Oral and anal openings large. 
Peristome destitute of notches. Jaws present. Primary spines long, massive, and more 
or less cylindrical. Family ranging from the Trias to the present period, and represented 
in the British Liassic and Oolitic strata by three genera: Ciparis, Rappocrparis, and 
Dretociparis, with fifteen species. 


Genus 1.—Crparis, Klein (Vol. I, p. 25). 

Test thick, more or less depressed. Ambulacral areas undulating. Primary 
tubercles few, rarely more than six in a row. Miliary zones more or less wide. Pores 
of the poriferous zone unigeminal and contiguous. Range of genus from the Trias to 
the recent period. leven British Liassic and Oolitic species (Vol. I, pp. 26—53, 451). 


Genus 2.—Raxspociparis, Desor (Vol. I, p. 54). 


Test thick, slightly depressed. Ambulacral areas nearly straight. Miliary zones 
wide. Pores unigeminal, not contiguous, but connected by a small horizontal furrow. 
Range of genus from the Liassic to the Lower Cretaceous beds. Two British Liassic and 
Oolitic species (Vol. I, pp. 54, 55). 
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Genus 3.—Drpuocriparis, Desor (Vol. I, p. 56). 


Test thick, large, depressed. Pores arranged in double oblique pairs. Genus found 
in the Liassic and Oolitic strata. Two British Liassic and Oolitic species (Vol. I, 
pp. 56—58, 452). 


Famuny I.—HEMICIDARIDA, Wright (Vol. I, p. 68). 


Test thick, spheroidal, more or less depressed. Genital plates sometimes bearing 
perforated tubercles. Ambulacral areas, narrow, straight, or undulating, and carrying 
perforated semi-tubercles. Interambulacral areas wide, bearing large tubercles, generally 
perforated and raised on prominent bosses. Poriferous zones narrow and undulated ; 
pores small, contiguous, and unigeminal, except near the peristome, where they are 
bigeminal and trigeminal. Primary spines generally long, cylindrical, and tapering, 
sculptured with lines, and generally without asperities. Mouth and anal opening 
large. Peristome divided by notches into five large and five small lobes. Jaws present. 
Range of family from the Oolitic to the Tertiary strata. Family represented in the British 
Oolitic strata by one genus, Hemicidaris. Thirteen British Oolitic species. 


Genus 4.—emiciwaris, Agassiz (Vol. I, p. 69). 


Test thick, generally flattened at base. Ambulacral areas more or less undulating, 
bordered by minute tubercles, and supporting on the lower part, for about a quarter of 
the whole length, perforated tubercles, which increase in magnitude from below upwards, 
and on the other three quarters minute perforated tubercles. Thirteen British Oolitic 
species (Vol. I, pp. 69—100, 453). 


Faminy U1—DIADEMADA), Wright, (Vol. I, p. 106). 


Test in general moderately thick, subpentagonal, more or less depressed. Ambulacral 
areas straight, more or less wide, furnished with two or four rows of tubercles, often as 
large as those of the interambulacral. Interambulacral areas equal to, or double as wide 
as, the ambulacral. 'Tubercles of the interambulacral areas either primary, of equal size, 
in two to eight rows, perforated, or with two to four rows of secondary tubercles. Pori- 
ferous zones narrow, and almost always straight; pores unigeminal, bigeminal, or tri- 
geminal. Oral and anal opening large. Apical disc small. Peristome decagonal, 
generally deeply notched. Spines cylindrical, solid or tubular; those of the fossil not 
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longer than the diameter of the shell ; surface of the solid forms covered with very fine, 
minute longitudinal striz ; and that of the tubular with oblique annulations of fringe-like 
scales. Jaws present. Range of family from the ‘Trias to the existing period. Family 
represented in the British Liassic and Oolitic strata by four genera : PsnupoDIADEMA, 
Hemirrpina, Herprociparis, and Prpina, in thirty-four species. 


Genus 5.—PsnupopiapEMa, Desor. (Vol. I, p. 108). 


Test moderately thick, not large. Ambulacral areas one third to one half the width of 
the interambulacral. Ambulacral areas furnished with two rows of primary tubercles. 
Interambulacral areas sometimes provided with two rows of primary tubercles, sometimes 
showing four or six rows of equal-sized tubercles at the equator. Pores of poriferous 
zones unigeminal throughout, or bigeminal in the upper part of the zones. Apical disc 
small. Oral opening large. Peristome deeply notched. Spines solid, cylindrical or 
needle-shaped, short, and covered longitudinally with very minute microscopic lines. 
Range of genus from the Lias to the Cretaceous beds. ‘Thirteen British Liassic and 
Oolitic species (Vol. I, pp. 110-—182, 4.56). 


Genus 6.—HeEmirepina, Wright (Vol. I, p. 148). 


Test thin, much depressed on the upper surface, and flat or slightly concave on the 
lower surface. Ambulacral areas narrow. Interambulacral areas usually double the 
width of the ambulacral, with two to eight rows of perforated tubercles at the equator, 
having uncrenulated bosses ; upper part of miliary zone wide and covered with fine granu- 
lations. Pores of poriferous zones unigeminal. Spines slender and needle-shaped. Range 
of genus from the Lias to the Oolites. Eighteen British Liassic and Oolitic species 
(Vol. I, pp. 144—167, 457). 


Genus 7.—HeEtrrociparis, Cotteau (Vol. I, p. 455). 


Test thin, large, circular, depressed on the upper surface, almost flat on the lower 
surface. Ambulacral areas very narrow, furnished with two rows of small distinct per- 
forated tubercles, uniform in size, and raised on small bosses placed in regular rows. 
Interambulacral areas very wide, provided with from six to eight rows of large, nearly 
equal-sized perforated tubercles, raised on prominent bosses with crenulated summits. 
Miliary zone finely granulated. Poriferous zones narrow ; pores small, non-conjugate, 
having a slight disposition to a trigeminal arrangement near the oral opening. Oral 
opening large, pentagonal, and lobed. Anal opening circular. Spines long and cylindrical, 
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covered with fine longitudinal lines and smail indistinct tubercles. The genus occurs 
in the Inferior Oolite. One British Oolitic species (Vol. I, p. 456). 


Genus 8.—-Pupina, Agassiz (Vol. I, p. 171). 


Test very thin, nearly equally depressed on the upper and under surfaces. Ambu- 
lacral areas narrow, with two rows of small primary marginal tubercles, Interambulacral 
areas wide, with two rows of perforated primary tubercles, and two to four rows of 
secondary tubercles extending from the peristome to the circumference. Bosses of 
tubercles uncrenulated. Poriferous zones wide; pores trigeminal, and arranged obliquely. 
Apical disc small. Oral opening small, slightly notched. ‘The genus is met with in the 
Oolitic strata. Two British Oolitic species (Vol. I, pp. 173—176, 459). 


Famity 1V.—ECHINIDA, Wright (Vol. I, p. 183). 


Test generally thin, globular or depressed ; plates numerous. Ambulacral areas one 
third the width of the interambulacral, bearmg two or more rows of tubercles. Inter- 
ambulacral areas with large plates, sometimes perforated at the angles, sometimes 
marked by depressions on the line of sutures, sometimes sculptured with irregular figures 
in relief, sometimes microscopically plaited, and generally bearing many small imperforate 
tubercles arranged in rows. Poriferous zones narrow or wide; pores unigeminal, 
bigeminal, obliquely trigeminal, or in three vertical rows. Spines short, subulate, and 
sculptured with fine longitudinal lines. Oral opening large or small. Peristome often 
pentagonal, feebly or strongly notched. Jaws present. Apical disc small. ‘The family 
ranges from the Oolitic to the existing period. Family represented in the British Oolitic 
strata by four genera: Guypricus, Macnotia, PoLtycyrnus, and Stromecuinus. ‘Ten 
British Oolitic species. | 


Genus 9.—Guyrticus, Agassiz (Vol. I, p. 185). 


Test thick, small, spherical, or subconoidal. Ambulacral areas narrow and straight, 
with two rows of marginal tubercles arranged in linear series. Interambulacral areas 
bearing two rows of well-developed imperforate and uncrenulated tubercles on the under 
side, and irregularly formed prominences on the upper surface. Poriferous zones narrow ; 
pores unigeminal. Oral opening wide. Peristome decagonal, slightly notched, and 
unequally lobed. Genus found in the Oolitic strata. One British Oolitic species 
(Vol. I, p. 186). 
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Genus 10.—Maenotia, AZichelin (Vol. I, p. 190). 


Test thin, small, inflated, with a concave base. Ambulacral areas narrow 
and straight. Interambulacral areas marked by a deep median depression, and bearing 
many small, equal-sized, imperforate, and uncrenulated tubercles. Poriferous zones 
narrow; pores unigeminal. Genus found in the Oolitic strata. One British Oolitic 


species (Vol. I, p. 191). 


Genus 11.—Potycrruus, Agassiz (Vol. I, p. 196). 


Test thin, small, hemispherical. Ambulacral areas narrow and straight. Interambu- 
lacral areas wide, with a slight median depression. Both the ambulacral and the inter- 
ambulacral areas are covered with numerous small equal-sized, regularly-arranged, imper- 
forate tubercles, which are much larger on the under side than on the upper surface. 
Poriferous zones wide and depressed. Pores in triple oblique pairs, which become most 
numerous near the peristome. Oral opening wide. Peristome pentagonal, slightly 
notched, and marked by unequal lobes. Genus found in the Oolitic strata. Two 
British Oolitic species (Vol. 1, pp. 197199). : 


Genus 12.—Stomercuinus, Desor (Vol. I, p. 203). 


Test thin, of moderate size, globular, conoidal, more or less depressed. Ambulacral 
areas narrow, one third the width of the ambulacral, bearing two marginal rows of 
numerous small tubercles, and sometimes two additional rows of a smaller size. Inter- 
ambulacral areas wide, bearing two rows of larger tubercles and several rows of smaller 
tubercles. Miliary zones sometimes broad and granular, sometimes narrow and naked. 
Poriferous zones moderately wide; pores arranged in triple oblique rows. Mouth 
opening large. Peristome subpentagonal, deeply notched, and unequally lobed. Spines 
short, stout, and bluntly pointed. Genus found in the Oolitic strata. Six British Oolitic 
species (Vol. 1, pp. 204—217). 


Famity V.-SALENIADA, Wright (Vol. I, p. 226). 


Test thin, small, spheroidal or depressed. Ambulacral areas always narrow, straight, 
or flexuous, with two rows of small tubercles, which alternate with each other on the 
margins of the areas. Interambulacral areas wide, with two rows of large primary 
tubercles, perforated or imperforated, with bosses having crenulated summits. Poriferous 
zones narrow ; pores unigeminal, except near the peristome, where they are obliquely 
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trigeminal. Oral opening variable in size. Peristome more or less decagonal, deeply or 
feebly notched. Jaws present. Apical disc usually greatly developed, with an additional 
suranal shield, sometimes formed of one piece, sometimes of from three to eight pieces. 
Spines long and slender, covered with fine longitudinal striz. Range of family from the 
Lias to the existing period. One British Liassic and Oolitic genus, AcRosaLEnta, with 
ten British species. 


Genus 13.—AcrosaLEnia, Agassiz (Vol. I, p. 229). 


Test thin, spheroidal or depressed. Ambulacral areas narrow, straight, or slightly 
undulated, with two rows of small crenulated and _ perforated tubercles on their margins. 
Interambulacral tubercles perforated, raised on large prominent bosses, with crenulated 
summits. Jaws present. Apical disc moderately small and not prominent. Sur-anal shield 
composed of one or many pieces. Anal opening slightly excentric. Range of the genus 
from the Lias to Lower Cretaceous. ‘Ten British Liassic and Oolitic species (Vol. I, 
pp. 280—249, 460—462). 


Section B.—Hxchinoidea exocyclica, Wright (Vol. I, p. 17). 


Anal opening outside the genital plates, never opposite the mouth. 


The section contains eight families, Hchinoconide, Collyritide, HEchinonide, 
Echinobrissidz, Echinolampide, Clypeasteride, Hchinocoride, Spatangide, and ranges 
from the Lias to the existing period. Four families (Ecurnoconipm{, CoLiyritipa, 
Ecuinosrissip#, and EcHinoLAMPID#) are represented in the British Liassic and Oolitic 
strata by eight genera: Honecrypus, Prcaster, Hysociypus, GaLeroprevs, CoLiy- 
RITES, EcurnoBrissus, Ciyprus, Pyeurus; and by thirty-eight species. 


Famity VI.—ECHINOCONIDE, Wraght (Vol. I, p. 258). 


Test thin, circumference circular or subpentagonal. Upper surface conical; under 
surface somewhat flat. Ambulacral areas narrow, simple, and lanceolate. Interambulacral 
wide, bearing small perforated tubercles, arranged more or less regularly, and supported on 
bosses with smooth or crenulated summits. Poriferous zones continuous from oral 
opening to apical disc; pores unigeminal, except near the mouth, where they are in 
triple oblique pairs. Oral opening circular, central, or subcentral. Peristome more or 
less divided by notches into ten lobes. Jaws present. Anal opening large and excentrical, 
oblong, dorsal, marginal, infra-marginal, or basal, sometimes occupying the entire space 
from the mouth to the border. Apical disc, mostly central and vertical, with five 
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ovarian and five ocular plates, the right lateral plate large, and supporting a prominent 
spongy madreporiform body. Spines small, short, and covered with microscopic lines. 
The Echimoconide range from the Lias to the existing period. Four British Oolitic 
genera (Hourecrypus, Pycastrr, Hysociyrus, and Gatnropyeus), with thirteen 
British Oolitic species. 


Genus 14.—Houxcrypus, Desor (Vol. I, p. 259). 


Test thin, circumference circular, more or less hemispherical, depressed, always tumid 
at the sides, flat or concave at the base. Ambulacral areas narrow and _ lanceolate, 
bearing six to eight rows of small tubercles from base to apex. Interambulacral wide, 
supporting numerous small perforated tubercles, arranged in vertical and concentric 
rows. Poriferous zones narrow; pores unigeminal throughout. Oral opening very large, 
circular, in centre of base. Peristome divided into ten equal lobes. Jaws present. Anal 
opening very large, inferior, infra-marginal, rarely marginal, sometimes occupying the entire 
space between the oral opening and the border. Apical disc nearly central and’ vertical. 
The genus is found in the Oolites and Lower Cretaceous beds. Three British Oolitic 
species (Vol. I, pp. 260—268). : 


Genus 15.—PyeastEr, Agassiz (Vol. 1, p. 278). 


Test thick, subpentagonal, more or less elevated, convex on upper surface, concave on 
under. Ambulcaral areas narrow, bearing four to six rows of small tubercles, the 
marginal rows extending from base to apex. Interambulacral wide, bearing small, 
nearly equal-sized, perforated, and uncrenulated tubercles, arranged in vertical and_hori- 
zontal rows, of which the two are median, and continuous throughout. Poriferous zones. 
narrow ; pores unigeminal throughout. Oral opening circular. Peristome deeply notched 
and marked by ten equallobes. Jaws present. Anal opening very large, oblong, superior, 
and almost universally continuous with apical disc. Apical opening central, large. 
Spines small, short, covered with minute longitudinal lines. Range of genus from 
the Lias to the existing period. Five British Oolitic species (Vol. I, pp. 275—282, 
463). 


Genus 16.—Hyxocuypus, Agassiz (Vol. I, p. 291). 

Test. thin, subcircular or subovate, upper surface unequally elevated, the anterior 
half usually higher than the posterior half. Under surface concave or undulating. 
Ambulacral areas narrow, flexuous, and disjointed at summit by the length of the apical 
disc. ‘Three terminate at the oral extremity of the apical disc, two at the opposite end. 
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Surface of areas covered with numerous concentric rows of small perforated tubercles, set 
close together on low crenulated bosses. Poriferous zones very narrow ; pores simple and 
unigeminal, placed close together on the upper surface and wide apart at the base. Oral 
aperture excentric near the anterior third of the base, oval, with the longer axis oblique. 
Peristome unnotched, subpentagonal. Jaws absent. Anal aperture elongate, excentric, 
in a longitudinal valley in the upper surface of the test, and in contact with the apical 
disc. Apical disc central, but not vertical, elongated. Anterior pairs of plates large, 
and disposed side by side between the anterior and posterior ovarials. The posterior 
oculars at the extremity of the posterior ovarials. Genus found in the Oolitic strata, 
Three British Oolitic species (Vol I, pp. 298—803, but not pp. 292—296, see p. 465). 


Genus 17.—GaEroryeus, Cotteau (Vol. I, p. 465). 


Test thin, similar to Hyboclypus, but possessing a subcompact, instead of an elongated 
apical disc. Ovarian plates arranged in crescentric form around the concave anterior 
opening of the round discal aperture, the right antero-lateral plate the largest, supporting 
the madreporiform body; plates small, presenting acute angles, inserted into the notches of 
the interambulacral segments of the discal opening. Ocular plates very small, inter- 
calated between the angles of the ovarian plates. Range of genus from Lias to Oolitic 
strata. Two British Oolitic species (Vol. I, pp. 292, 296; see pp. 465, 466). 


Famity VIL—COLLYRITIDA, Wright (Vol. I, p. 304). 


Test thin, ovoid, elongated or cordiform, depressed. Ambulacral areas narrow, and 
so arranged that three meet at the larger portion of the apical disc, and two nearer the 
anal opening, over which they form an arch. Ambulacra covered with small perforated 
crenulated tubercles. Poriferous zones narrow; pores unigeminal. Oral opening small, 
oval, or circular, placed towards the sulcated border. Peristome entire. Jaws absent. 
Anal opening small and oval. Apical disc elongate, subcentral, divided into two portions. 
Three of the ocular plates are placed at the junction of the three ambulacra and two at 
the junction of the other ambulacra. Family found in the Oolitic and Cretaceous strata. 
One British Oolitic genus (Couiyritxs) and three species. 


Genus 18.—Cotutyritss, Delve (Vol. I, p. 307). 
Test thin, ovoid, subovoid, or cordiform, depressed, slightly sulcated at the border 


nearest the oral opening. Ambulacal areas narrow, straight, the five not in contact, at 
IA 
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the apex, two meeting at the summit, and three nearer the anal opening. Poriferous 
? co) D5 
zones narrow, continuous ; pores unigeminal. Interambulacral areas covered with small 
perforated and crenulated tubercles. Oral opening small, obtusely pentagonal, excentric. 
Jaws absent. Anal opening small, oval in the middle of non-sulcated margin. Genus found 
ro) ? te} 
in the Oolitic and Cretaceous strata. Three British Oolitic species (Vol. I, 309—318). 


Famity VIII.—ECHINOBRISSIDA, Wright (Vol. I, p. 330). 


Test thin, oblong, subpentagonal, circular, covered uniformly with small uncrenu- 
lated imperforate tubercles, largest on the under side. Ambulacral areas narrow and 
petaloid, lanceolate above, expanded in the middle, contracted and open below.  Pori- 
ferous zones at the border and base narrow; pores small, equal. Interambulacra wide. 
Apical disc small. Oral opening small, subcentral, and pentagonal, sometimes lobed. 
Jaws absent. Anal opening large, placed in a furrow on the upper surface or at the 
margin. ‘The Echinobrisside range from the Oolitic to the existing period. ‘lwo 
British Oolitic genera (EcHINoBRIssus and Ciypzus), and sixteen species. 


Genus 19.—Kournosrissus, Breynius (Vol. I, p. 331). 


Test thin, small, oval or subcircular, convex above, subconcave below, rounded in 
front, truncated, and generally widest behind; marked by small tubercles, which are 
larger on the under surface than on the upper. Ambulacral areas petaloid on upper 
surface, straight on lower. Oral opening small, excentric. Peristome pentagonal or 
oblique. Jaws absent. Anal opening circular, on upper surface, in a sulcus sometimes 
extending the whole distance, sometimes only a part, from the apical disc to the border 
of under side. Apical disc small, square, compact. Genus ranges from the Oolitic to 
the existing period. Eight British Oolitic species (Vol. I, pp. 8382—858). 


Genus 20.—Cuyexuus, Klein (Vol. I, p. 360). 


Test large, discoidal; upper surface moderately subconvex, depressed ; under surface 
flat, concave, undulated. Ambulacra petaloid on upper surface, straight on under surface. 
Oral opening central or subcentral, small, lodged in a depression. Peristome lobed. 
Jaws absent. Anal opening oval or pyriform, situated in a sulcus extending wholly or 
partially from the apical disc to the lower border. The genera is found in the Oolitic 
strata. Hight British Oolitic species (Vol. I, pp. 8361—882, 466). 
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Famtty IX.—ECHINOLAMPIDA, Wright (Vol. I, p. 389). 


Test thin, oval or subpentagonal; upper surface depressed, convex, or conoidal ; 
vertex usually excentric; surface bearing small, often perforated, tubercles. Ambulacral 
areas petaloid on upper surface, straight or slightly petaloid on lower. Oral opening 
small and lobed. Jaws absent. Anal opening marginal, supra-marginal, or infra- 
marginal, not inasulcus. The Hchinolampide range from the Oolitic to the existing 
period. One British Oolitic genus (PyGurus) and six species. 


Genus 21.—Pyeurvws, d’ Orbigny (Vol. I, p. 391). 


Test thin, large, discoidal, subpentagonal; upper surface slightly conical, under 
surface concave and undulating, rostrated behind, sulcated in front. Tubercles small, 
perforated, larger on under than upper surface. Ambulacral areas distinctly petaloid on 
upper, subpetaloid on lower surface. Pores in a single series, until near the oral opening, 
there becoming closely crowded in triple oblique ranks. Oral opening pentagonal and 
excentric, strongly lobed. Jaws absent. Anal opening oval, infra-marginal, sometimes cor- 
responding to, sometimes transverse to, the direction of the longest axis of the base of the 
test. Apical disc small. Genus found in the Oolitic and Cretaceous strata. Six British 
Oolitic species (Vol. I, pp. 392—405, 467). 


Order IL—ASTEROIDBA, Wright (Vol. I, p. 4, Vol. II, pp. 1—22). 


Body stellate, depressed, provided with five or more hollow arms (rays) containing 
(in the living state) prolongations of the viscera. Mouth (oral opening) always central on 
the under side, and sometimes serving as an anal opening as well. Anal opening, when 
present, subcentral on the upper side. Skeleton consisting of many solid calcareous 
pieces, variable as to number, size, and position. Integument (perzsome) coriaceous (in 
the living state), and studded with calcareous spines of various forms, and also with 
tubercles carrying a crown of short bristly spines (pavi//@). Rays grooved and pierced 
at the centre of the under surface with two or four sets of pores for the admission (in 
the living state) of retractile tubular suckers, which pass between the edges of internal 
ossicles and not through them. Upper surface of body marked by one or more madre- 
poriform tubercles near the angle between two rays. yes (in the living state) generally 
present at the extremity of the rays. No dental apparatus. Small, pincers-like bodies 
supported on slender flexible stems (pedicellarie), on the integument surrounding the 
mouth and bases of spines. Movement of the body performed by the suckers and spines. 
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The Asteroidea range from the Cambrian formation to the existing period, and are 
represented in the British Liassic and Oolitic strata by two sections (A and .B), four families 
Urasterip®, ‘TRoPIDASTERIDA, GoNIASTERIDa, and AstTRoPEcTINIDa), eight genera 
(Uraster, TRopipaster, Sonastrer, GoNIASTER, SteLLasterR, Luipia, Puumasrer, and 
Asrroprcrrn), and twenty-three species. 


Section A.—Four rows of pores in each anbulacral space. 


The section is represented in the British Liassic and Oolitic strata by one family 
(Urastertp#&) and three species. 


Fawiny X—URASTERID), Wright (Vol. I, p. ii). 


Body stellate, rays long, rows of spines near the ambulacral areas on the under side. 
Upper surface of body and rays covered with blunt or pointed spines, either scattered, 
grouped, or linearly arranged. Integument between the spines naked. Four rows of pores 
in each ambulacral space. Pedicellarize on soft stems. Anal opening subcentral. Range of 
the family from the Lias to the existing period. Family represented in the British Liassic 
and Oolitic strata by one genus (URasTER) and three species 


Genus 22.—Uraster, Agassiz (Vol. II, p. 99). 


Body stellate, rays five, moderately long, cylindrical or lanceolate, deeply cleft on 
under side, fringed below with rows of small and laterally with larger spines. Skeleton 
composed of small irregularly shaped and femur-lke ossicula, articulated together in a 
retiform manner. Upper surface of body studded with blunt or pointed spines, scattered 
or grouped together in tufts, and arranged more or less regularly in longitudinal rows. 
Ambulacral avenues wide, composed internally of two rows of long femur-like bones, 
spaced for the admission of four series of tentacula. Anal opening small, subcentral. 
Madreporiform body simple. Range of the genus from the Lias to the existing period. 
Three British Liassic and Oolitic species (Vol. II, pp. 100, 101, 166). 


Section B.—Two rows of pores in each ambulacral space. . 


The section is represented in the British Liassic and Oolitic strata by three families 
(TRopIDASTERIDH, GONIASTERID®, and ASTROPECTINIDA), seven genera (TROPIDASTER, 


SoLasteR, GONIASTER, STELLASTER, Lurp1a, PLumasteEr, and AsTRorEcTEN), and twenty 
species, é 
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Famity XI.—TROPIDASTERID AL, Wright (Vol. II, p. iii). 


Body stellate, rays variable in number, short. Upper surface spinous. Ambu- 
lacra bordered by transverse plates with spiniferous crests on their anterior margin. 
Two rows of pores on each ambulacral space. Anal opening present. Family ranging 
from the Lias to the existing period. Represented in the British Liassic and Oolitic 
strata by two genera (Tropidaster and Solaster) and two species. 


Genus 23.—Tropipaster, Morbes (Vol. II, p. 102). 


Body stellate, rays five, short, convex, bearing on the upper surface a central 
carina of a double series of squamose plates with lateral ranges of spines. Ambulacral 
grooves rather broad, lanceolate. Ambulacral ossicula oblong, rather broad, strongly 
bent and crenated on the sulcal border. Marginal plates crested and bearing a row of 
spines. Two rows of ambulacral pores. Anal opening on dorsal surface (?). Genus 
found in the Lias. One British Liassic species (Vol. II, p. 102). 


Genus 24.—Sotaster, Forbes (Vol. II, p. 104). 


Body stellate, rays numerous, short, bearing on the upper surface fasciculated spines. 
Ambulacral grooves wide and deep. Marginal plates crested, bearing a row of long 
slender acicular spines. Two rows of ambulacral pores. No pedicellariz. Anal 
opening central. Range of genus from the Oolitic to the existing period. One British 


Oolitic species (Vol. II, p. 104). ‘ 


Famity XII.—GONIASTERIDA, Wright (Vol. I, p. 7). 


Body pentagonal, angles more or less produced, somewhat flattened on both sides, 
margins conspicuous. Upper and under surface central. Ossicula small, flat, hexagonal, 
pentagonal, tetragonal, covered with granules, spines, or pedicellariz. Marginal plates in 
a single series on each surface, large and granulated. Ambulacral avenues bordered by 
a series of square ossicula, often marked by parallel grooves for lodging the spines. 
Two rows of ambulacral pores. Anal opening on upper side, excentric. Family ranging 
from the Lias to the existing period. Represented in the British Oolitic strata by two 
genera (GonrasTER and STELLASTER) and three species. 
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Genus 25.—GontastErR, Agassiz (Vol. II, p. 106). 


Body pentagonal, only slightly produced, flattened on both sides. Margins bounded 
by two rows of granulated plates, always larger than the remaining ossicula. 'T'wo 
rows of ambulacral pores. Range of genus from Lias to existing period. ‘Two British 


Oolitic species (Vol II, pp. 108, 109). 


Genus 26.—Steuuaster, Gray (Vol. II, p. 164). 


Body pentagonal, angles produced, rays tapering. Marginal plates thick, finely 
granulated. Lower marginal plates bearing spines and granules. Upper and under 
surfaces, apart from the marginal plates, covered with small polygonal ossicles, smooth 
and granulated. Ambulacral furrows narrow, with two rows of ambulacral pores. Anal 
opening subcentral. Range of genus from the Oolitic to the existing period. One 


British Oolitic species (Vol. II, pp. 165, 166). 


Famity XIIJ.—ASTROPECTINIDA, diiller and Troschel (Vol. II, p. 110). 


Body stellate, flattened on both sides, rays five or numerous, narrow, elongate, and 
bordered, sometimes by an upper and sometimes by an upper and an under series of 
large conspicuous plates. Lower marginal plates always spiniferous; upper, when 
present, granulated and spiniferous to a greater or less degree. Upper surface, apart 
from the marginal plates, covered with closely-set paxillz ; under surface crowded with 
short spines arranged in regular rows. Ambulacral furrows narrow. ‘'T'wo rows of 
ambulacral pores. Separate anal opening absent. Family ranging from the Lias to the 
existing period. Represented in the British Liassic and Oolitic strata by three genera 
(Luipia, PLumaster, and Astroprcten) and fifteen species. 


Genus 27.— Luipia, Forbes (Vol. II, p. 110). 


Body stellate, covered on upper surface with paxilla; disc comparatively small; 
rays variable in number, sometimes numerous, elongate, provided on under surface with 
a single row of marginal plates, carrying at the central portion short thick spines, and at 
the margin long recurved spines. Ambulacral furrow narrow. ‘Two rows of ambulacral 
pores. Range of genus from the Lias to recent period. One British Liassic species 


(Volo IE ps 111). 
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Genus 28.—Puvumaster, Wright (Vol. II, p. 112). 


Body stellate, rays numerous, elongate, expanded in middle, provided on under 
side with a single row of marginal plates, transversely elongate, slightly arched, 
pectinated on one border, and displaying a single row of tubercles carrying long spines. 
Ambulacral furrow narrow and depressed. Radial ossicles at the angle of the rays very 
prominent and sculptured. Two rows of ambulacral pores. Genus found in the Liassic 
strata. One British Liassic species (Vol. II, p. 112). 


Genus 29.—Astroprcten, Linck (Vol. II, p. 113). 


Body stellate, depressed, rays five, elongate. Margin of rays provided with two 
rows of marginal plates, those on under side bearing spine-like scales, which increase in 
size from within outwards, and terminate in long spines; those on upper side covered 
with granules and often becoming spinous. Upper surface of body and rays (apart 
from the marginal plates) clothed with granules or plates, which are crowned with 
groups of minute spines. Ambulacral furrows more or less broad. Two rows of 
ambulacral pores. Range of genus from the Lias to existing period. Thirteen British 
Liassic and Oolitic species (Vol. II, pp. 1183—129, 168). 


Order III.—_OPHIUROIDEA, Wright (Vol. I, p. 5; Vol. I, p. 181). 


Body (disc) discoidal, depressed, having long slender arms (rays), destitute of an 
excavation for the viscera. Upper surface of disc supporting at base of arms ten large 
calcareous pieces (radial plates), sometimes close ‘together, sometimes entirely naked, 
sometimes partly clothed with the general covering of the body. Under surface of disc 
bearing large smooth pieces (duccal plates) of different forms, generally single, and ten in 
number, sometimes doubled, and consisting of an inner larger and outer smaller portion. 
Under surface of disc also marked in each of the angular spaces between the arms (¢v/er- 
brachial) by genital openings (fissures), either two or four, or ten. Mouth (oral 
opening) always central, on the under side provided with a masticatory apparatus consisting 
of a cone of calcareous pieces, and always serving for the anal opening. Skeleton of many 
calcareous pieces variable as to number, size, and arrangement, and covered with an 
integument, either naked or bearing granules, scales, or spines. Rays simple or ramified, 
enclosed in four sets of jointed calcareous plates, one above, one below, and one on each 
side; the lower set single, double, or quadrupal; spines developed on the sides; under 
surface not grooved and not pierced for tubular feet. Madreporiform tubercle on under 
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side in one of the buccal plates placed near the oral opening. No pedicellariz. Move- 
ment (in the living state) effected by the rays. 

The Ophiuroidea range from the Silurian formation to the existing Sree and are 
represented in the British Liassic and Oolitic strata by one family (OpH1uRIpD2), five genera 
OpHtiopERMA, OpHionEPis, Acroura, AMPHIURA, and OpHIuRELLA), and twelve species ; 
and are divisible into three sections (A, B, C), dependent upon the number of genital 
fissures and the nature of disc. 


Famity XIV.—OPHIURIDA, Wright (Vol. II, p. 138). 


Body discoidal, depressed, having long slender rays; disc covered with hard plates, 
or membranous and naked. ‘T'wo or four fissures (gezzfal) m under side of disc in the 
area bounded by the rays and margin of mouth (xterbrachial space). Rays five, always 
simple. Range from the Silurian to the existing period. 


Section A.—Four genital fissures in each interbrachial space. 


The section is represented in the British Liassic strata by one genus, OPHIoDuRMA, 
and five species. 


Genus 30.—OpuniopERMA, Miller and Troschel (Vol. II, p. 140). 


Disc and arms smooth, covered with small closely set granules. Arms long and 
slender ; lateral borders provided with short papillze or fine spines. Four genital fissures, 
disposed in pairs in radial lines. Range of the genus from the Liassic to existing period. 


Five British Liassic species (Vol. II, pp. 140—149). 


Section B.—Two genital fissures in each interbrachial space. Disc provided with plates. 
The section, ranging from the Trias to the existing period, is represented in the British 
Oolitic strata by three genera (OpnioLEris, Acroura, and Amputura) and five species. 
Genus 31.—OpHioLnris, Miller and Troschel (Vol. Il, p. 150). 
Dise provided with naked scales or shields on its upper surface. Two genital fissures 


close to the arms. Oral opening bordered with a single row of hard papilla. Oral 
plates simple and heart-shaped. Lateral borders of arms bearing papille or spines. 
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Range of genus from the Trias to existing period. Three British Liassic and Oolitic 
species (Vol. II, pp. 150, 151, 160, 161). 


Genus 32.—Acroura, Agassiz (Vol. II, p. 152). 


Disc small, arms long and slender, supporting on their lateral borders small scales. 
Range of genus from the Trias to Lias. One British Liassic species (Vol. II, p. 153). 


Genus 33.—AmpuiuRA, Forbes (Vol. II, p. 158). 


Disc small, orbicular ; upper surface covered with smooth small scales, the six central 
plates forming a rosette. Arms long, covered with scales, and exhibiting on the margins 
simple lanceolate spines. Range of genus from the Oolitic strata to existing period. 


One British Oolitic species (Vol. II, p. 158). 


Section C.—Two genital fissures on each interbrachial space. Disc membranous and 
naked. 


The section ranging from the Silurian strata to the existing period is represented by 
ene British Oolitic genus (Ophiurella) and two species. 


Genus 34.—OpuivRELLA, Agassiz (Vol. IT, p. 154). 


Disc small, membranous. Arms long and slender, bearing on the lateral margins 
elongated filiform spies. Genus found in the Oolitic strata. | T'wo British Oolitic species 
(Vol. I, pp. 154, 156). 
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PLATE XIX. 


Fig. 1 a. AstroprcTten ruEctus, McCoy. Showing the form and structure of the 
marginal ossicles, a rare occurrence in 


this species. Woodwardian Museum, 
Cambridge. / Leckenby collection. 

14. — — — Three marginal plates enlarged, showing the 
socket-like depressions on each alternate 
plate, and the cellular structure in all. 

2. OpniotuPis Murravit, Forbes. Marlstone near Staithes, enlarged two diameters. 

) My collection. 


3a. — Lucxensyt, Wright. Upper surface, natural size. My collection. 

36. — — — Three ring elements from the upper segment, 
magnified. 

4. — — = Under side of the disk, showing the mouth 


and origin of the rays magnified. 
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PLATE XX. 
Srenuaster Snarvi, Wright. 16% 
From the Inferior Oolite. 


This grand Jurassic Goniaster was obtained from the Inferior Oolite near North- 
ampton by my old esteemed friend Samuel Sharp, Esq., F.G.S., in whose collection it 
was contained when I figured the specimen. It now forms part of the Jurassic Echino- 
dermata collection from the Inferior Oolite of Northamptonshire in the British Museum. 
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PLATE XXI. 


Fig. 1. URaster spinicer, Wright. Under surface (reversed by the artist), magnified 
two diameters, from the Forest Marble near 
Road, Wiltshire. My collection. 
. STELLASTER Bertuanpi, Wright. Under surface, natural size. This beautiful 
form was collected from the “ Calcaire a 
Entroques,”’ Inferior Oolite, near Macon, 
by Professor Berthandi, of Macon, 
Saone-et-Léire, France. My collection. 
3. ASTROPECTEN Hooprri, Wright. The under surface of this Astropecten, which 
was collected from the Cornbrash at 
Horsington, Dorset, in 1828. The 
figure is a copy of a woodcut published 
in Loudon’s ‘ Magazine,’ vol. i, p. 73. 
The specimen cannot be traced, and 
therefore the original drawing is repro- 
duced for this work. 
4. OpnrotEeris Damesi, Wright. Under surface, magnified two diameters. My 
collection. 
ig — — — Upper surface of another specimen, magnified 
two diameters. Collected from the Avicula 
contorta beds at Garden Cliff, near West- 
bury, on the Severn. The first known 
ginal specimens were found in the Avicula 
contorta bed near Hildesheim, N. Ger- 
many, and the same species has since been 
found in the same horizon in England at 
two or three localities. 
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BRITISH FOSSIL ECHINOIDEA, ASTEROIDEA, AND OPHIUROIDEA, 


APPENDIX Il. 


RANGE I 
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OF THE 


GEOLOGICAL TIME 


Described in Volumes I and IT of the Oolitic Echinodermata. 
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GENERAL INDEX 


TO THE 


BRITISH SPECIES OF OOLITIC ECHINODERMATA 


Described in Volume I (the Ecutnorra) and in Volwme IT (the Asteroipua and 


OPHIUROIDEA). 


x*4 The names of synonyms are omitted. 


ACROSALENIA aspera, Agassiz, by McCoy wrongly quoted, Vol. 1 


29 


decorata, Haime, Vol. 1 
hemicidaroides, Wright, Vol. 1 
Hunteri, Wright, Vol. 1 
Loweana, Wright, Vol. 1 
Lycettii, Wright, Vol. 1 
minuta, Buckman, Vol. 1 
parva, Wright, Vol. 1 
pustulata, Forbes, Vol. 1 
radiata, Forbes, Vol. 1 . 
spinosa, Agassiz, Vol. 1 
Wiltonii, Wright, Vol. 1 
Woodwardi, Wright, Vol. 1 


Acroura Brodiei, Wright, Vol. 11 
Ampuiura Prattii, Forbes, Vol. 11 
ASTROPECTEN claveeformis, Wright, Vol. 11 


Cotteswoldiz, Buckman, Vol. 11 . : 4 
var. Stamfordensis, Wright, Vol. 11 
ss var. Stonesfieldensis, Wright, Vol. 11 

Hastingsise, Forbes, Vol. 11 ; : 

Hooperi, Wright, Vol. 11 

Huxleyi, Wright, Vol. 11 

Leckenbyi, Wright, Vol. 1 

Orion, Forbes, Vol. 11 . 

Phillipsii, Forbes, Vol. 11 

rectus, McCoy, Vol. 11 . 

Scarburgensis, Wright, Vol. 11 

Wittsii, Wright, Vol. 11 
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Crparis Boloniensis, Wright, Vol. 1 . : : . : Sic ees) 
5 Bouchardii, Wright, Vol. 1 . f u : : : RO 

= Bradfordensis, Wright, Vol. 1 ‘ ; : ; : 2, 

35 confluens, Forbes, Vol. 1 5 3 : : : : a aD 

Fs Edwardsii, Wright, Vol. 1. } ; : j : 2 826 

»  florigemma, Phillips, Vol. 1 . : : : ; : . 44 

* Fowleri, Wright, Vol. 1 ; ; : : u ; 32, 451 

- Ilminsterensis, Wright, Vol. 1 : ; ; i ; anol) 

»  Smithi, Wright, Vol. 1 : ; 5 j ; ; 50, 451 

‘5 spinosa, lgassiz, Vol. 1 : : : E ; : Ss . OS 

»  Wrightii, Desor, Vol. 1 : : : F : : 89 
Ciyrnus Agassizii, Wright, Vol.r . : 3 : : : at Bz} 
5 altus, MeCoy, Vol. 1 : ; : t ; : . 366 
Hugii, Agassiz, Vol. 1 5 , : ; ; : we 

>»  Michelini, Wright, Vol.1t . d : ; : ; . 3869 

>»  Muelleri, Wright, Vol. 1 ‘ : : F : , oval 

»  Plotii, Klein, Vol. 1 j i : 2 ; : 361, 466 

»  Yimosus, Agassiz, Vol. 1 : 3 : : : ; eo 

. subulatus, Young and Bird, Vol..t ; ; : : 5 5 OXees 
COLLYRITES bicordata, Leske, Vol. 1 . ; p ‘ : ; 5 ols} 
i ovalis, Leske, Vol. t : ; 4 p : x 5 lo} 

ss ringens, dyassiz, Vol. 1 . : : ‘ ; ¢ . 309 
DreLocrparis Desori, Wright, Vol. 1 ; ; j 4 : i OE 
a0 Wrightii, Desor, Vol. 1 ; ; ‘ : ; 58, 452: 
Ecurinosrissvs Brodiei, Wright, Vol. 1 : 3 ‘ 5 Pap 5 OOS 
% clunicularis, Lihwyd, Vol. 1 : : : : é 5) Be 
dimidiatus, Phillips, Vol. 1 : ; 5 : ; . 350 

ee Griesbachii, Wright, Vol. 1 : : : : § ea 340 

5 orbicularis, Phillips, Vol. 1 ; : s ; 5 fe 6M 

aH quadratus, Wright, Vol. 1 : ; , : : . 344 

is scutatus, Lamarck, Vol. 1 é : : ‘ 3 . 346 

5 Woodwardii, Wright, Vol.t . : : : : SS awe 
GaLEROPYGUS agariciformis, Forbes, Vol. 1 ‘i : : Q : Se AGo 
Guypticus hieroglyphicus, Goldfuss, Vol. 1 : : 3 ; . 86 
Gonzaster Hamptonensis, Wright, Vol. 1 : ; : : : . 109 
Ms obtusus, Wright, Vol. 11 . : ‘ ; : s + W0s 
Hemicrparis Bravenderi, Wright, Vol. 1 : : 3 ; : 7 nod 
i Brillensis, Wright, Vol. 1 : , = A5S 

. confluens, McCoy, Vol. 1 (? an Acrosalenia) : , ‘ 4 02 

Fi Davidsoni, Wright, Vol. 1 : ; : i : 96 

i granulosa, Wright, Vol. 1 ; f cae 5 : Oe Fh 

ae Icaunensis, Cotteau, Vol. 1 A A 5 : ds sae 

ae intermedia, JVeming, Vol. 1 : : : . : i 

es Luciensis, d’ Orbigny, Vol. 1 78 

- minor, Agassiz, Vol. 1 . : j 5 F ‘ 2 SO 

on Purbeckensis, Forbes, Vol. 1 : F 5 : = MaO8: 


re pustulosa, Agassiz, Vol. 1 ; é : ‘ ; a S 
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Hemiciparis Ramsayii, Wright, Vol. 1 : F A s ‘ toi} 

53 Stokesii, Wright, Vol. 1 : : . : j oo FB 

H stramonium, Agassiz (? English species), Vol. 1 : , : . 100 

is Wrightii, Desor, Vol. 1 ; F : 5 ; Y 88 

HemrpPepina Bakeri, Wright, Vol. 1 . : 5 : ; : . 149 

ee Bechei, Broderip, Vol. 1 : : : ; : sie 144 

a Bonei, Wright, Vol. 1 . y J : : : iat ay 

ue Bowerbanki, Wright, Vol. 1 : : 3 ; ; . 145 

5 corallina, Wright, Vol. 1 : : : : 2 . 163 

of Cunningtoni, Wright, Vol. 1 : : 3 , : . 167 

i Davidsoni, Wright, Vol. 1 ; ; : , ; . 156 

% Etheridgii, Wright, Vol. 1 : : : ; : 21 148 

mf Jardinii, Wright, Vol. 1. : ; : / : . 146 

5 Marchamensis, Wright, Vol. . : ; : : 0 cl6il 

e microgramma, Wright, Vol. 1 i i 3 : ; + 159 

be Morrisil, Wright, Vol. 1 : t : ; ‘ . 166 
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ee tetragramma, Wright, Vol. 1 : ? : ; 4 2 52 
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e tuberculosa, Wright, Vol. 1 i : i : : . 164 

3 Waterhousei, Wright, Vol. 1 ; : ; : : . 154 

a Woodwardi, Wright, Vol. 1 3 : ; ; : los 

Hererociprals Wickensis, Wright, Vol. 1 : 5 , : : ~ 456 

Ho.ectyervus depressus, Leske, Vol. 1 . : ; ; : ; . 260 

” hemisphericus, Agassiz, Vol. 1. : : ; ; - 264 

3 oblongus, Wright, Vol. 1 ; : : : aon 

Hyzoctyeus agariformis, Forbes, Vol. 1 : : ; : : ., 292 
cs » 93 » see Galeropvgus agariciformis. 

Py caudatus, Wright, Vol. 1 5 F : ; : . 296 

pe gibberulus, Agassiz, Vol. 1 2 ; : , : e298 

3 ovalis, Wright, Vol.1 . : : , : : 2S UlL 

stellatus, Desor, Vol. 1 . : 3 5 : : = 1303 

Luip1a Murchisoni, Williamson, Vol. 11 ; : ; : : 4 Aula 

Maeworta Forbesii, Wright, Vol. rt. : : : F : . 191 

OPHIODERMA carinata, Wright, Vol. 11 ‘ ; ! : , . 148 

ae Egertoni, Broderip, Vol. 11 : 3 : 5 . 143 

ss Gaveyl, Wright, Vol. 11 ; 5 : : : . 147 

iy Milleri, Phillips, Vol. 11 F ; : : ; . 140 

os tenuibrachiata, Forbes, Vol. 11. ‘ : : : . 146 
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